Transcriptional regulation of an archaeal operon in vivo and in vitro.
The basal transcription apparatus of Archaea corresponds to the core machinery of the eucaryal RNA polymerase II system. However, it is not yet known how regulation of archaeal transcription is achieved. Examination of complete archaeal genome sequences reveals homologs of bacterial transcriptional regulators. We have studied one such molecule, MDR1, an A. fulgidus homolog of the bacterial metal-dependent transcriptional repressor, DtxR. We find that in vivo expression of the MDR1-containing operon is regulated by metal ion availability. In vitro analyses show that MDR1 recognizes three operator elements in its own promoter in a metal-dependent manner. MDR1 negatively regulates transcription of its own gene in a reconstituted in vitro system, not by abrogating the binding of TBP or TFB to the promoter but by preventing RNA polymerase recruitment.